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Enghsh specification for Continuation In Part of a PCT application 

SPECIFICATION 
GASKET 

TECHNICAL FIELD 

The present invention relates to a gasket, and more particularly to a 
gasket for use as a thin seal in fuel cells, secondary batteries, condensers, 
etc. 

BACKGROUND ART 

For gaskets used in fuel cells, secondary batteries, condensers, etc., 
rubber materials are widely used. Seal materials for these applications 
are much used for stacking a large number of cells one upon another, and 
the stacked products themselves, e.g. fuel cells, secondary batteries, 
condensers, etc. can be reduced in size by use of seal, materials as thin as or 
as narrow as possible. 

As to thin seals for these applications, a gasket (JP-A-9-231987 JP-A 
7-263004, JP-A-7-226220, JP-A-7- 153480, etc.) and a gasket comprising a 
rubber sheet and a foamed sponge layer disposed thereon (JP-A-3 12223) 
have been proposed, but all of these thin seals are not directed to satisfying 
such requirements as reduction in tlnckness of seals, prevention of 
posxtional alignment failure during the assembling, reduction in specific 
pressure, specific pressure uniformalization, etc., and are hard to satisfy, if 
any, all these requirements. 

That is, the ordinary separated type gaskets can satisfy only the 
reduction in specific pressure, specific pressure uniformalization, etc. but 
fails to satisfy reduction in thickness of seals, positional alignment failure 
during the assembling, etc. at the same time. 
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Less harmful extractable components and no contamination are 
required for seal materials for use in the cells or condensers, so that the seal 
material components may not give no adverse effect at all on the cells or 
condensers, particularly in case of fuel cells, contamination, if any, of 
catalyst (Pt) with extracted components from cell member can decrease 
power generation performance, leading to risks such as a failure of stable 
power supply. 

Furthermore, in case of fuel cells, the electrode plates, solid electrolyte 
membranes, separating plates, etc. are fastened by compression, and thus a 
smaller reaction force is require, during the fastening. In the fuel ceUs, it 
is necessary that the electrolyte membrane must be always wet and thus 
extractable components from the seal material into water supplied to keep 
the wet state or into water formed by reaction of hydrogen with oxygen (the 
electrolytic solution) must be less. 

DISCLOSURE OF THE INVENTION 

An object of the present invention is to provide an integrated gasket of 
a substrate (or a carrier member) and a rubber layer (or an elestomeric 
polymer member), which can be used as a thin seal capable of satisfying 
reduction in specific pressure and specific pressure uniformalization and 
also reduction in thickness of seal materials, positional alignment failure 
during the assembling, etc. at the same time, and also incapable of 
contaminating the electrolytic solution, catalyst, etc. in the ceUs or 
condensers, when set therein. 

The object of the present invention can be attained by a film- 
integrated gasket, which comprises a resin film (or a carrier member) and 
rubber layer (or an elastomeric polymer member) having an adhesiveness to 
the resin film (adhesive rubber) by molding. 
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Another object of the present invention is to provide a static gasket 
having no contaminants contaminating the fluid to be sealed. 

The object of the present invention can be can be attained by a static 
gasket for sealing fluids, comprising a carrier member (or a substrate) and 
an elastomeric polymer member (or a rubber layer) having an adhesive 
component which bonds to said carrier member and prevents contamination 
of the fluids to be sealed. Namely, the elastomeric polymer member has an 
adhesive component in itself which has a property to bond to the carrier 
member and has substantially no contaminants contaminating the sealing 
fluids to be sealed. Between the carrier member and the elastomeric 
polymer member there is no additional adhesives which could cause 
contamination of the sealing fluids to be sealed. 

Still another object of the present invention is to provide a static 
gasket the deformation or compression of which is limited to a specific level 
when in use. 

Said still another object of the present invention can be attained by a 
static gasket comprising a resin film or a carrier member, an elastomeric 
polymer member disposed on said carrier member and a compression 
limiter placed adjacent to the elastomeric polymer member for limiting the 
distance between fastening plates the gasket is placed therebetween. ' 

According to the invention the distance between the fastening plates is 
limited so that the deformation or compression of the gasket can be limited 
or controlled arbitrarily by changing the thickness of the limiter. 

Any resin film can be used as a substrate or a carrier member, so long 
as it can withstand the molding temperature of the adhesive rubber (about 
100°C~about 200°C). For example, polyester film (typically polyethylene 
terephthalate), polyimide film, polyamideimide film, etc. can be used. 



From the viewpoint of heat resistance, polyrmide film is preferable. From 
the viewpoint of producing a thin seal, the resin film must have a thickness 
of about 10-about 500«m, preferably about 50~about 100/tm. 

Any rubber or elastomeric polymer member having an adhesiveness 
toward the resin fihn can be used, so far as the rubber can form a rubber 
layer of low hardness (JIS A hardness: about 70 or less, preferably about 10 
-about 40). For example, silicone rubber, fluorosilicone rubber, fluoro 
mbber, nitrile rubber, EPDM, etc. each in a Hquid or paste state can be need 
The low hardness of the mbber can decrease the reaction force generated 
when the electrode plates, solid electrolyte membranes, separate plates, etc. 
are fastened together by compression in case of, e.g. fuel cells. 

Among these adhesive rubbers, silicon rubber in a liquid or paste state 
particularly addition reaction-curable type silicone rubber is preferable 
Addition reaction-curable type silicone rubber comprises a composition 
comprising (a) 100 parts by weigh, of alkenyl group-containing 
organopolysiloxane and (b) such an amount of organohydrogenpolysiloxane 
havmg a, least 2H atoms directly bonded to the Si atom in one molecule as 
to make 0.4-5.0 parts of the H atom (i.e., SiH group) ,o one part of the 
alkenyl group of the component (a), and practically, commercially available 
products, e.g. X-34-1277, X-34-1547, X-34-1427, X-34-1464, X-34-J535, X- 
34-1534, etc. (products made by Shin-Etsu Chemical Co., Ltd. Japan) can be 
used as such. 

The composition containing (a) and (b) components further contains a 
catalytic amount of Pt, etc. and (c) about 0.1- about 50 parts by weigh, of an 
adhesiveness-endowing component, thereby forming the addition reaction, 
curable type sihcone rubber. Furthermore, not more than abou, 50 parts 
by weigh, of fine silica powder having a specific surface area of no. less than 



about 50 m 2 /g may be added thereto. 
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Integration of the re Sl n film with the addition reaction-curable type 
s^cone rubber layer (si hcone rubber in a h q uid or paste state) comp rising 



the foregoing components by molding can be carried out by a procedure of 
Placing uncured liquid or paste silicone rubber in a desired pattern onto a 
premolded resin film, followed by heating below the softening point of the 
film-constituting resin (mold process, coating process, dapping process, etc) 
a procedure of placing uncured liquid or paste silicone rubber onto a 
premolded resin film, followed by compression with heating below the 
softening point of the film-constituting resin, a procedure of premolding a 
film in a mold by a molding machine and injecting liquid or paste silicone 
rubber under a low injection pressure into the mold, foUowed by heating at 
the molding temperature of the silicone rubber, etc.. 

Rubber layer or an elastomeric polymer member, which is 
characterized as a self-bonding elastomer member having a property to 
bond to the resin film directly, is molded on one side or both sides of the 
resin film or a carrier member to thickness of about O.l-about 10mm, 
preferably about 0.5~about 2 mm on one side of the resin film. It is 
particularly preferable to mold the rubber layer in an inverted T-type 
stepped wall cross-section with a layer bottom width of about 0.5~about 
5mm, preferably about l^about 2mm (as shown by reference numerals 8 
and 9 in Fig. 1), because the reaction force is lowered when the fuel cell 
members are fastened by compression. 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a vertical cross-sectional view showing dismantled members 
of unit cell before assembling as an application example of the present 
gasket to a fuel cell. 

That is, an application example of the present gasket in a fuel cell is 
shown in Fig. 1, i.e., vertical cross-sectional view of dismantled members of 
unit cell before assembling, where the gasket is an integrated gasket of 
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sUicone rubber, respectively, on the outer surface, at the outer peripheral 
parts of the resin films. Drying of the ^ ^ 

evaporation of water can he prevented through tight seahng with cured 
rubber layers 8 and 9 against inside surfaces 2a and 3a of separators 2 and 
3, respectively, thereby obtaining the required sealability. 

In the fuel cell comprising unit cells in the foregoing structure of this 
embodiment, the following effects can be obtained. MEA 4 is indirectly 
supported by a pair of resin films 6 and 7 pressed together through holder 
sheet 4 and spacer sheet 5a. Thus, in ,he assembling of each unit cell 1 
MEA 4 can be easily and exactly aligned under a constant specific pressure' 
•hereby remarkably improving ,he working efficiency a,d handling during 
the unit cell assembhng. Furthermore, the desired sealabtlity cart be 
obtamed between separators 2 and 3 by cured rubber layers 8 and 9 artd 
the scalability can he stably maintained even if the durability the fuel cell is 
a long tnne, thereby preventing drying of the e.ectrolyte membrane by 
evaporation of water and assuring a stable power generation efficiency 
BEST MODES FOR CARRYING OUT THE INVENTION 
The present invention will be described below, referring ,o Examples 
EXAMPLE 1 

Liquid silicone rubber for LIMS (liquid injection moldmg) comprising 
equal amounts of X . 3 4- 12 77 A and X-34.1277 B (made by Shin-Etsu 
Chemical Co., Ltd., as alkenyl group-containing 
organohydrogenpolysUo.ane-orgartopo.ysUoxane, containing a p.atinum 
catalyst and an adhesrveness-endowing agent was injected into a mold of a 
hqtnd stlicone molding machine, where polyethylene terephthalate (100*m 
thmk) was se, in the mold in advance without using any other adhesives 
and molded at a mold temperature of 140'C for a molding time of 150 



—d. to obtain a m*.^ tei ^ ^ . ^ ^ 
— T-type stepped «, cross . section ^ ^ ^ ^ 
•ayer heigh, at the cental 1.2mm-wide region: ,„ mm) , formed „ ^ 
or both sides of the resin film. 

Adhesiveness between the resin filnt and the silicone rubber ,ayer of 

6 T fflB iDteSrated SaSl6t ~ d ~ ed * « tea, 
ruptured, showing a good adhesiveness. 

The am-nategrated gasket in a s,„are ring fa. l00am hng ^ 

-Idtng a, WC for 150 seconds and a scainless stee. sheet (SUS grade 

-face roughness Ra=0.2) as a counter part ntatenar were fastened 

ogether under a specific pressure (fastening pressure: !N or ,ess) with a 
astentng desree of s0% ^ ^ ^ ^ ^ ^ 

Air leakage was found to be lOcc/min. or less. 

Fnrtherntore, a test p.ece of sihoone rubber layer alone (sheet having 
- Ufick fornred fiont the same ntaterials above by a ntold tetnperature of 
for a .no.ding tune of 150 seconds, followed by secondary vulcanirafion 
at 200-C for 4 hours) was tested according ,„ ffl, K-6251 and JIS K-6253 to 
deternnne.isphystcal properties. The following results were obtained: ~ : 
Hardness (JIS A) : 40 
Tensile strength : 9 MPa 
Elongation : 600% 
Specific gravity : l.i 
Fnrtherntore, JIS small Mock by ^ ^ ^ fa ^ 

seconds, followed by secondary vulcani.afion at 200'C for 4 hours in the 
same ntanner as above) was heated at 120X for predetermmed fime and 
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then compression set was determined. 

^^Memm^omsl Compression get 

22 9% 

70 16% 

200 26% 

500 38% 
1,000 5m 

EXAMPLE 2 

In Example 1, a polyimide film having the same thickness was used in 
Place of the polyethylene terephthalate film. Adhesiveness of the resulting 
film-integrated gasket was determined by the same peeling test as in 
Example 1 and it was found that the gasket itself was ruptured, showing a 
good adhesiveness. 

EXAMPLE 3 

A film-integrated gasket in a square ring form (99mm long and 99mm 
wide) was formed from the same liquid silicone rubber for LIMS as used in 
Example 1 on a polyimide film (about 100mm long, about 100mm wide and 
lOO^rn thick) as a silicone rubber layer in an inverted T-type stepped wall 
cross-section (layer bottom width: 3mm and layer height at the central 
1.5mm wide region: 1.0mm), thereby obtaining a film-integrated gasket. ' 

The resulting film-integrated gasket was dried in vacuum at 200°C for 
72 hours, and then cut into pieces, 10mm long and 10mm wide, so that it 
could be placed in a vessel of 200ml capacity and dipped into propylene 
carbonate containing 200ml of support electrolyte [(C.rLj 4 NC10 4 ] for one 
week. A three-electrode ceU was set up, using this non-aqueous electrolyte 
solution in an argon atmosphere and subjected to cyclic voltametry in an 
electrochenucal tester, made by Solarton (working electrode: glassy carbon 
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1mm a diameter; reference electrode: Ag/AgCl; mi counter electrode . 
platinum wire) a. room temperature and a scanning speed of i m v/sec By 
comparing the values thus obtained with values of standard elec.ro.ytic 
solution, state of oxidation-reduction reaction was investigated. No clear 
differentiation was found. 

INDUSTRIAL UTILITY 

The present film-integrated gaske, can satisfy required reduction in 
<b.ckness for a thin seal, prevention of positioned alignment failure, etc and 
also can attain reduction in specific pressure, specific pressure 
unfformatization, etc. to equivalent degrees to those so far attained The 
present invention can be aiso used as a gaske, of a small groove depth 
The present filmiategrated gasket is prepared by directly disposing liquid 
rubber on the resin film without usmg any adhesive, and thus no adhesive- 
extracted components are mvolved a. all, resulting in much less 
continuation of service environment* by the liquid rubber. Furthermore 
tbere is little air leakage at a rubber layer height of 1mm M d an air 
pressure of 0.2 MPa, and thus the present gaske. ca* be suitably used for 
fuel cells, secondary batteries, condensers, etc. For example, in case of a 
fuel cell, .he present gasket car, be effectively used on electrodes, gas 
separator flow passage, etc. 
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